The purification of early-pregnancy factor to homogeneity from human platelets and identification as chaperonin 10.
Early-pregnancy factor (EPF), first discovered in the early stages of gestation, is associated with and necessary for cell proliferation in a wide variety of biological situations. Like many other growth factors, EPF is present in platelets, and, by titration studies with a neutralising anti-EPF monoclonal antibody, platelets were identified as an extremely rich source of this growth factor. EPF has been purified from clinically outdated human platelets by heat extraction, ion-exchange and affinity chromatographies on SP-Sephadex and heparin-Sepharose respectively, high-performance hydrophobic interaction chromatography and three reverse-phase HPLC steps, with an average yield of 15 micrograms/100 platelet units (equivalent to approximately 50 1 blood). Using SDS/PAGE, EPF migrated as a single band with approximate M(r) 8500, coincident with biological activity. Mass spectrometry provided an accurate and precise determination of the molecular mass as M(r) 10843.5 +/- 2, along with definitive evidence of the homogeneity of the preparation. Attempts at Edman degradation indicated that the molecule was blocked at the N-terminus and sequencing of proteolytic fragments was undertaken. The amino acid sequence of approximately 70% of the molecule was determined which, with a single exception, is identical with rat chaperonin 10. This structural relationship was shown to extend to functional identity by studies using chaperonin 10 and its functional associate chaperonin 60. Investigations with the latter confirmed that chaperonin 10 is the moiety in pregnancy serum which initiates response in the EPF bioassay. Our studies identify EPF as a member of the highly conserved heat-shock family of molecules and demonstrate a molecular chaperone performing an extracellular role.